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(54) Dishwashing machine with 

mproved spray means 

(57) A rotating spray arm (8) with main spray noz- 

iary spray nozzles (12) when the rotating spray arm is 

zles and auxiliary spray nozzles comprises a hydraulic 

supplied with water at a higher or lower pressure, 

commutator arrangement (20-23) adap 

ed to solely 

respectively. 


operate either the main spray nozzles (10) or the auxil- 
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Description 

[0001 ] The present invention relates to a dishwash- 
ing machine with improved spraying means, which are 
capable of enabling the machine to operate in a more 
versatile manner with substantial energy saving effects. 
[0002] Modern dishwashing machines are gener- 
ally known to usually comprise, to the purpose of sup- 
porting the various washload items in the interior of a 
washing vessel, an upper rack and a lower rack, below 
which there are arranged respective rotating spray arms 
with nozzles adapted to issue washing water spray jets 
directed upwards. 

[0003] In order to ensure a more thorough washing 
action on the items on the lower rack, the upper rotating 
spray arm may also comprise nozzles adapted to issue 
auxiliary water spray jets that are directed downwards. 
These auxiliary water spray jets, however, cause the 
overall water flow rate of the washing water carrying cir- 
cuit of the dishwashing machine, with particular refer- 
ence to the therewith associated circulation pump, to be 
increased, which practically means a corresponding 
increase in the overall energy usage of the machine. 
[0004] On the other hand, dishwashing machines 
are also known in the art which, as described for 
instance in DE-A-3 830 717, are substantially provided, 
in correspondence of the top wall of the washing vessel, 
with a further upper spray arm adapted to issue water 
spray jets that are directed downwards. By means of 
appropriate controlled commutator means it is possible 
for either the intermediate rotating spray arm only or the 
upper spray arm and the lower spray arm to be supplied 
with water selectively. In the latter case, the washload 
items arranged on the racks are hit, ie. wetted by water 
spray jets coming from above and water spray jets com- 
ing from below, at the same time. Such solutions, how- 
ever, prove obviously unsatisfactory owing to the 
complicated construction involved by them. Moreover, 
the sizing of the washing water carrying circuit of the 
machine turns practically out as being clearly out-of-bal- 
ance when considered with reference to the two differ- 
ent conditions in which either a single rotating spray arm 
is supplied or the two remaing rotating spray arms are 
supplied at the same time. 

[0005] It is a main purpose of the present invention 
to provide a dishwashing machine of simple and reliable 
construction, provided with improved spraying means 
adapted to be operated in a selectively different manner 
in view of enabling a more versatile washing action to be 
brought about. 

[0006] Furthermore, it is a purpose of the present 
invention to provide a dishwashing machine of the 
above cited kind, which is capable of operating automat- 
ically without any need for additional electromechanical 
component parts to be used to such an aim. 
[0007] According to the present invention, these 
aims are reached in a dishwashing machine with 
improved spraying means embodying the features as 


recited in the appended claims. 
[0008] Anyway, characteristics and advantages of 
the present invention will become more readily apparent 
from the description that is given below by way of non- 
5 limiting example with reference to the accompanying 
drawings, in which: 

- Figure 1 is a schematical view of a dishwashing 
machine according to the present invention; and 
10 - Figures 2 and 3 are schematical, longitudinal-sec- 
tion views of an enlarged detail of the dishwashing 
machine illustrated in Figure 1 , in respective operat- 
ing conditions thereof. 

is [0009] With reference to the Figures, the dishwash- 
ing machine comprises mainly a washing vessel 5, in 
which there are accommodated, for supporting the 
washload items, at least an upper rack 6 and preferably 
at least a lower rack 7. 

20 [001 0] Said racks 6 and 7 are associated to respec- 
tive spraying means that preferably comprise hollow 
rotating spray arms 8 and 9 arranged therebelow. 
These rotating spray arms are provided with a plurality 
of main spray nozzles 10 adapted to eject respective 

25 washing water spray jets that are substantially directed 
towards the respective racks, as this will be described in 
greater detail further on. 

[0011] In a per se known manner, at least one of 
these rotating spray arms 8, 9 also comprises at least 
30 an auxiliary nozzle 12 adapted to eject a respective 
water spray jet, as this will be better explained further 
on. 

[0012] In the example being described here, a plu- 
rality of auxiliary nozzles 12 are provided in the upper 
35 rotating spray arm 8 to the purpose of ejecting water 
spray jets that are directed against the lower rack 7 
arranged therebelow. 

[0013] In all cases, the rotating spray arms 8, 9 are 
supplied with water which is delivered under pressure 

40 by a circulation pump 13, which is adapted to be oper- 
ated so as to ensure that the pressure of the water sup- 
plying the rotating spray arms 8, 9 is selectively 
commutable between a higher value and a lower value. 
To such a purpose, the pump 13 may for instance be 

45 caused to operate in the manner as substantially 
described in IT-B-1 256 273. 
[0014] According to a feature of the present inven- 
tion, each rotating spray arm that is so provided with 
main nozzles 10 and auxiliary nozzles 12 (ie. the rotat- 

so ing spray arm 8 in the example described here) com- 
prises commutator means adapted to enable the main 
nozzles 10 or the auxiliary nozzles 12 to be selectively 
supplied with water under pressure. 
[0015] In other words, said commutator means are 

55 namely adapted to selectively connect the main nozzles 
10 or the auxiliary nozzles 12 with the inlet port 16, 
which is connected to the pump 1 3, of the rotating spray 
arm 8 (Figure 2 and 3). 
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[0016] In a preferred manner, the commutator 
means are adapted to be operated hydraulically in an 
automatic manner and, to such a purpose, a partition 
wall 1 7 may be provided so as to substantially divide the 
interior of the rotating spray arm 8 into two separate 
chambers 18 and 19 communicating with the main noz- 
zles 10 and the auxiliary nozzles 12, respectively. 
[0017] The partition wall 17 is provided centrally 
with an aperture 20 in which a pan-like member 21 pro- 
vided with a central passage 22 is able to slide freely, 
thereby substantially sealing it. 
[0018] As illustrated in Figure 2, a substantially 
cylindrical compression spring 23 extending from the 
bottom wall 4 of the rotating spray arm 8 normally keeps 
the pan-like member 21 abutting against the rim of the 
inlet port 16, which therefore is prevented from commu- 
nicating with the chamber 18. On the contrary, the inlet 
port 16 communicates with the chamber 19 through the 
passage 22, which has a smaller diameter. 
[001 9] The force of the spri ng 23 is so rated as to be 
able to keep the pan-like member 21 in the position 
shown in Figure 2 even when the pump 13 supplies the 
rotating spray arms 8, 9 with water having the afore 
cited lower pressure value. Therefore, the water that is 
delivered to the inlet port 16 of the rotating spray arm 8 
operates the auxiliary nozzles 12 only by flowing into 
the chamber 19 through the passage 22 of the pan-like 
member 21 . as well as passing through the expanded 
coils of the spring 23, as this is indicated by the arrows 
in Figure 2. 

[0020] When the pump 13 on the contrary supplies 
the rotating spray arms 8, 9 with water having its afore 
cited higher pressure value, the water that is so deliv- 
ered to the inlet port 16 of the rotating spray arm 8 
exerts against the pan-like member 21 a hydraulic push- 
ing force that causes the same pan-like member 21 to 
move off said inlet port 16 by overcoming the force of 
the spring 23. The latter is therefore substantially com- 
pressed against the wall 4, as this is shown in Figure 3, 
and the pan-like member 21 no longer interrupts the 
communication between the inlet port 16 and the cham- 
ber 18 of the rotating spray arm 8. 
[0021] At the same time, the coils of the com- 
pressed spring 23 get closely packed against the wall 4 
of the rotating spray arm 8 so as to substantially prevent 
the water from flowing from the passage 22 of the pan- 
like member to the chamber 1 9, thereby practically shut- 
ting off the same passage 22. As a result, the water that 
is delivered to the inlet port 16 of the rotating spray arm 
8 is only able to operate the main nozzles 1 0 by flowing 
directly into the chamber 18 situated upstream of the 
pan-like member 21 , as this is indicated by the arrows in 
Figure 3. 

[0022] The operation of the dishwashing machine 
illustrated by way of example in Figure 1 can at this point 
be inferred easily. The pump 13 can be operated nor- 
mally to supply the rotating spray arms 8, 9 with water 
having its afore cited higher pressure value. As a result, 


only the main nozzles 10 will be operated in both rotat- 
ing spray arms in this case, and the same main nozzles 
10 will, in the example described herein, release 
respective water spray jets that are directed upwards in 
5 order to wet the washload items arranged in both racks 
6, 7 from below. 

[0023] In the particular case in which the pump 13 
is selectively operated to supply the rotating spray arms 
8, 9 with water having its afore cited lower pressure 
10 value, the main nozzles 10 will be still in action in the 
lower rotating spray arm 9 (in which no auxiliary nozzles 
are provided, actually), whereas only the auxiliary noz- 
zles 12 will be able to be in action in the upper rotating 
spray arm 8. 

15 [0024] In the described example, therefore, only the 
washload items supported by the lower rack 7 will be 
sprinkled from both below (by means of the rotating 
spray arm 9) and above (by means of the auxiliary spray 
nozzles 12 of the rotating spray arm 8). 

20 [0025] It will be readily appreciated that, if the noz- 
zles 10 and 12 of the rotating spray arm 8 are appropri- 
ately sized, the washing water carrying circuit of the 
dishwashing machine will prove substantially identical, 
and therefore advantageously balanced, in both afore 

25 described operating conditions of the machine. 

[0026] It should furthermore be noticed that, if the 
afore described commutator means 20-23 are appropri- 
ately sized, the above described kind of operation may 
be obtained even if the difference between the afore 

so cited higher and lower values of the water pressure is 
minimized, so that the overall hydraulic performance of 
the machine will be substantially balanced under any 
operating condition whatsoever. 
[0027] The simplicity in the construction and the 

35 versatility in the operation of the dishwashing machine 
according to the present invention, which uses just a 
few simple and reliable additional component parts in its 
water carrying and handling circuit, can now be readily 
and fully appreciated. 

w [0028] It will be also appreciated that the afore 
described dishwashing machine may be the subject of a 
number of modifications without departing from the 
scope of the present invention. 
[0029] For instance, the arrangement of main noz- 

45 zles and/or auxiliary nozzles in the rotating spray arms 
8, 9 may be combined in any different manner, accord- 
ing to the actual requirements, just as the orientation of 
the nozzles themselves may be different as well. 
[0030] Furthermore, the commutator means 20-23 

so may comprise per se known (and not shown) sealing 
means in view of ensuring an improved water sealing 
effect in the various flow-diverting or shut-off positions 
thereof. 

[0031 ] It should finally be noticed that the present 
55 invention may be advantageously applied also to a dish- 
washing machine in which the rotating spray arms 8, 9 
are supplied alternately, as described for instance in 
EP-B-0 237 994. 
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Claims pressed coils of said spring (23). 

1. Dishwashing machine, comprising a washing ves- 
sel in which there are accommodated at least a 
rack supporting the washload items, as well as s 
spraying means having at least a main nozzle and 

at least an auxiliary nozzle adapted to release 
respective water spray jets, characterized in that 
the spraying means (8) comprise commutator 
means (20-23) adapted to enable said main nozzle 10 
(10) or said auxiliary nozzle (12) to be supplied 
selectively with water under pressure. 

2. Dishwashing machine according to claim 1, in 
which said spraying means comprise at least an is 
inlet port capable of being supplied with said water 
under pressure, characterized in that said com- 
mutator means (2o-23) are adapted to selectively 
connect said main nozzle (10), or said auxiliary 
nozzle (12), with said inlet port (1 6) of the spraying 20 
means (8). 

3. Dishwashing machine according to claim 2, char- 
acterized in that said commutator means (20-23) 
are adapted to be actuated hydraulically by the 25 
water supplying the spraying means (8). 

4. Dishwashing machine according to claim 3, char- 
acterized in that the interior of the spraying means 

(8) is subdivided into a first chamber (18), which 30 
communicates with said main nozzle (10), and a 
second chamber (19), which communicates with 
said auxiliary nozzle (12), said commutator means 
comprising a moving pan-like member (21) that is 
loaded by a spring (23) and is adapted to enable 35 
said inlet port (16), when the latter is supplied with 
water having a lower pressure value, to communi- 
cate with the second chamber (19) only, said pan- 
like member (21) being adapted to move, by over- 
coming the force of the spring (23), so as to enable 40 
said inlet port (16), when the latter is supplied with 
water having a higher pressure value, to communi- 
cate with said first chamber (18) only. 

5. Dishwashing machine according to claim 4, char- 45 
acterized in that, when the inlet port (16) is sup- 
plied with water having said lower pressure value, 
said port (16) communicates with said second 
chamber (19) via a passage (22) provided in said 
pan-like member (21) and through the expanded so 
coils of said spring (23). 

6. Dishwashing machine according to claim 5, char- 
acterized in that, when the inlet port (16) is sup- 
plied with water having said higher pressure value, ss 
said port (16) communicates with said first chamber 
(18) upstream of said pan-like-member (21), whose 
passage (22) is substantially plugged by the com- 


4 


EP 1 040 787 A1 



EP 1 040 787 A1 



EP 1 040 787 A1 


European Patent 
Office 


EUROPEAN SEARCH REPORT 


EP 00 10 2536 


DOCUMENTS CONSIDERED TO BE RELEVANT 


Citation of document with indication, where appropriate, 


EP 0 795 292 A (CANDY SPA) 
17 September 1997 (1997-09-17) 

* the whole document * 

DE 197 36 919 A (AEG HAUSGERAETE GMBH) 
4 March 1999 (1999-03-04) 

* the whole document * 

DE 70 24 995 U (ROBERT BOSCH) 

* the whole document * 

EP 0 659 381 A (ZANUSSI ELETTR0D0MEST1CI ) 
28 June 1995 (1995-06-28) 

* abstract * 

DE 38 30 717 A (LICENTIA GMBH) 
22 March 1990 (1990-03-22) 

* the whole document * 


A47L15/23 
A47L15/42 


3 August 2000 


CATEGORY OF CITED DOCUMENTS 


7 


EP 1 040 787 A1 


ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 


EP 00 10 2536 


This annex lists the patent family members relating to the patent documents cited 
The members are as contained in the European Patent Office EDP Me on 
The European Patent Office is i " " 


European search report, 
of information. 

03-08-2000 


Patent document 


Publication 


Patent family 

Publication 

cited In search repor 




member(s) 

date 

EP 0795292 

A 

17-09-1997 

IT 

MI960250 A 

11-08-1997 

DE 19736919 

A 

04-03-1999 

NONE 



DE 7024995 

U 


NONE 



EP 0659381 

A 

28-06-1995 

IT 

PN930077 A 

20-06-1995 




DE 

69401571 D 

06-03-1997 




DE 

69401571 T 

28-05-1997 




ES 

2099526 T 

16-05-1997 




US 

5525161 A 

11-06-1996 

DE 3830717 

A 

22-03-1990 

NONE 




ut this annex: see Official Journal oi the European Patent Office, No. 12/82 


8 


